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responsive not only to angular displacement of the aircraft, but to angular
rate and angular acceleration also.

The type of displacement pick-off commonly employed is in effect a
valve, whether pneumatic or hydraulic, or in the case of electric systems,
an "on-off" contact, a potentiometer, or inductive device. In every
case a device for detecting angular movement.

Rate Pick-offs. The devices for detecting angular rate or velocity
are commonly one of the following :

1.    Rate Gyro.   A rate pick-off for an electric control is illustrated
diagrammatically in Fig. III. 65, in which the movement of a potentio-
meter is controlled directly from a rate gyro.   The resultant rate voltage
signal would be added to the voltage from a displacement signal.

2.    Viscosity Throttle.   A viscosity throttle or dash-pot is a device
applicable to fluid type pick-offs and in essence is a fixed cylinder with
a piston actuated by the pick-off displacement.   The two ends of the
cylinder are connected through a restriction which will have a fluid
pressure across it as a function of the rate of movement of the piston.
This differential pressure is used to apply the rate component of control.
This type of control is used in the rudder pick-off of the Minneapolis
Honeywell Autopilot, described later.

3.    Rate Circuit.   An example of this is an electrical version of the
viscosity throttle, with voltage, capacity, and resistance, taking the place
of their physical counterparts, pressure, resilience and friction.    It is
used in the latest types of Sperry electric gyropilots.

The Sperry A.5 Gyropilot, for instance, has 3-phase electric gyros,
each carrying a soft iron pole piece, in conjunction with an inductive
pick-off in the form of a three-legged "E"-shaped transformer core, the
pole piece just bridging the ends of the three legs with a small air gap.
The centre transformer leg carries an exciter winding which produces
an alternating flux in the other two legs, which carry windings connected
in series opposition. When the transformer pick-off is neutral compared
with the gyro, the output from the two series windings is zero.

A displacement of the pick-off core causes unequal gaps between the
pole piece and the two end legs, producing a differential change in the
magnetic reluctances and hence a differential A.C. voltage output from
the series windings in a phase relation to the exciter supply depending
on the direction of displacement.

An amplifier circuit is used to discriminate the sense of the displace-
ment signal, rectify and smooth it, and by means of a differentiating
capacity-resistance filter, generate voltages proportional to the first
derivative of the displacement signal, iie., rate. This rate signal is then
combined in predetermined proportion with the displacement signal and
made to produce a proportional torque from the servo motor. It is a
feature of the system that no follow-up mechanism is required.

Acceleration Pick-offs.   Acceleration term methods include :

1. Viscosity throttle operated by rate-gyro. A viscosity throttle and
rate-gyro are both velocity detectors and used together can be made to
give the rate of a rate, i.e., acceleration. Such a method is shown
diagrammatically in Fig. III. 65 in which the acceleration signal is in
the form of a voltage suitable for combining with an electric displacement
signal.